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Abstract

OBJECTIVES—Safety-net hospitals disproportionately care for people with substance use
disorders (SUDs), et little is known about trends in hospital admissions related to specific
substances. This study uses electronic health record (EHR) data to describe trends in substance-
specific admissions at a Midwest urban safety-net hospital.

METHODS—We included all admissions from 2008 through 2020 and defined them as non-SUD
(N=154,477) or SUD-related (N=63,667). We described patient characteristics and trends in
substance-specific admissions. We estimated the association of SUD diagnoses with discharge
against medical advice (AMA) and length of stay (LOS) using logistic regression and generalized
linear models.

RESULTS—Between 2008 and 2020, SUD-related admissions increased from 23.1% to 32.9% of
total admissions. Admissions related to SUD had significantly more comorbidities than non-SUD-
related admissions (4.7 vs 3.5, A<0.001). Among illicit substances, cocaine-related admissions
were the most common in 2008 (3.9% of total admissions, 17.2% of SUD admissions) while
psychostimulants (e.g., methamphetamines) were the most common in 2020 (7.8% of total
admissions, 23.8% of SUD admissions). SUD-related hospitalizations had higher rates of AMA
discharge (3.8%; 95% CI 3.6-3.9 vs 1.4%; 95% CI 1.3-1.4) and longer LOS (6.3 days; 95% CI:
6.2-6.3 vs 5.3 days; 95% ClI: 5.3-5.4) than non-SUD-related admissions.

CONCLUSIONS—Over the study period, the proportion of admissions related to substance
use rose to approximately one-third of all admissions, driven by a rapidly increasing share of
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psychostimulant-related admissions. Identifying substance use patterns quickly using EHR data
can help safety-net hospitals meet the needs of their patients and improve outcomes.
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INTRODUCTION

Opioid use and related mortality have been the predominant focus of substance use disorder
(SUD) policy and interventions over the last decade, but recent data indicate that overdose
deaths related to other substances are rising.12 Overdose deaths increased from 38,329 in
2010 to an all-time high of 70,630 in 2019.3 Deaths related to cocaine and psychostimulants
have been on the rise since 2009 and in 2019, the rate of psychostimulant deaths was higher
than deaths due to prescription opioids.::3 These data indicate rapidly shifting trends in
substance use patterns, which may have important implications for hospital utilization and
resources.

Safety-net hospitals disproportionately care for people with SUD, yet little is known about
trends in hospital admissions and resource utilization related to SUD.* Some studies have
examined trends in isolated substances across a variety of hospital types, but granular data
across substances within safety-net settings have not been reported.® To guide resource
allocation and inform policy during dynamic and unfolding crises, safety-net hospitals need
timely data reflective of their patient population’s substance use patterns and healthcare
utilization. Electronic health record (EHR) data are a rich source of analysis for substance
use trends because they can update in real time and capture information for individuals who
may be uninsured, a common problem among individuals with SUD.

In this study, we examined 12 years of EHR data at a Midwest urban safety-net hospital
to describe trends in substance-specific admissions. We compared patient demographics,
length of stay (LOS), and discharge against medical advice (AMA) between SUD and
non-SUD-related hospitalizations.

METHODS

We included all admissions at Hennepin County Medical Center (HCMC), a large
Midwestern tertiary care center and safety-net hospital, from January 1, 2008 to December
31, 2020. Admissions were defined as SUD-related using 9" and 10t revisions of
International Classification of Diseases (ICD) codes identified in previous work.>6 Specific
substance categories included opioids, cannabis, alcohol, cocaine, psychostimulants, and
sedatives. These categories were not mutually exclusive and concomitant substance use was
examined. We described characteristics of the sample including age, sex, race/ethnicity,

and year of admission. Medical complexity was estimated using an adjusted Elixhauser
Comorbidity Index (ECI) that excluded SUD diagnoses, because SUD was our primary
independent variable.” Differences between groups regarding age, sex, and medical
complexity were compared using Pearson XZ tests.
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We used a logistic regression model and a generalized linear model with gamma distribution
and log-link function to examine the association of SUD diagnosis with discharges AMA
and LOS, respectively. We controlled for race/ethnicity, age, gender, medical complexity,
and year of admission. We also controlled for AMA discharge when examining LOS.

We considered P<.05to be statistically significant. We used a de-identified dataset therefore
our study was determined to not be human subjects research by the Hennepin Healthcare
Research Institute Institutional Review Board.

Our sample consisted of 218,144 unique admissions among 101,197 patients, ages 18 and
older. Between 2008 and 2020 there were 63,667 admissions related to SUD, among 25,392
patients. The incidence of SUD-related admissions increased from 23.1% in 2008 to 32.9%
of total admissions in 2020. Overall annual admissions for any reason declined from 18,808
in 2008 to 16,273 in 2019. The COVID-19 pandemic resulted in fewer total admissions
(14,917) in 2020, consistent with national findings.® SUD admissions increased from 4,343
in 2008 to 5,416 in 2019 and declined proportionally to total admissions in 2020 (4,905).
During our 12-year study period, SUD-related admissions accounted for 29.2% of total
admissions and increased from 23.1% in 2008 to 32.9% of total admissions in 2020.

Admissions with SUD tended to be younger (mean age 44.7 vs 50.8, A<.001), male (68.5%
Vs 44.9%, P<.001, and white (47.6% vs 46.1%, £<.001). Median ECI was higher in SUD-
related admissions compared to those without an accompanying SUD diagnosis (4.7 vs 3.5,
P<0.001).

Alcohol use disorder was the most common SUD in each study year (20.3% of total
admissions and 61.7% of SUD-related admissions in 2020 [Figure 1]). Among illicit
substances, cocaine-related admissions were the most common in 2008 (3.9% of total
admissions, 17.2% of SUD admissions) while psychostimulants (e.g., methamphetamine)
were the most common in 2020 (7.8% of total admissions, 23.8% of SUD admissions
[Figure 2]). Opioid use was the second most common illicit SUD diagnosis in 2020 (19.6%
of SUD admissions). Concurrent psychostimulant use increased from 0.3% to 43.5% among
opioid-related admissions between 2008 and 2020.

After adjusting for covariates, SUD-related hospitalizations had higher rates of AMA
discharge (3.8%; 95% CI 3.6-3.9 vs 1.4%; 95% CI 1.3-1.4) and longer mean LOS (6.3
days; 95% ClI: 6.2-6.3 vs 5.3 days; 95% ClI: 5.3-5.4) than non-SUD-related admissions.
Psychostimulant-related admissions had the highest average LOS (8.0 days; 95% CI 7.7-
8.3).

DISCUSSION

From 2008 to 2020, admissions at our institution related to any SUD increased by 42%,
accounting for over one-third of total admissions in 2020. While opioid use remains a salient
topic nationally, trends at our institution indicate that psychostimulant use is responsible

for a rapidly increasing share of admissions. Additionally, concurrent use of both opioids
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and psychostimulants increased substantially during our study period. This is a concerning
trend given increased rates of high-risk behaviors (e.g. intravenous administration) and poor
health outcomes among this population.? We also found that SUD-related admissions were
associated with a significantly higher number of comorbidities. Current efforts to expand
in-hospital addiction services have largely focused on opioids.1 In-hospital services that
provide care for non-opioid SUDs, and address medical comorbidity, are vital to meeting the
needs of this patient population.

We found that SUD was associated with increased odds of AMA discharge and higher
LOS compared with non-SUD-related admissions. SUD-related hospitalizations are often
complicated by psychiatric comorbidities and intoxication/withdrawal syndromes, which
may increase AMA discharges and LOS.19 AMA discharge is consistently associated with
increased acute hospital resource utilization and poor health outcomes.!! Previous work at
our institution found that SUDs accounted for more than 80% of unreimbursed costs2.
In-hospital addiction services could benefit patients and health systems by reducing AMA
discharges and subsequent costs.13

Our study highlights the utility of EHR data to identify important trends in substance-related
health care use. While SUD-related information is often hindered by lags in claims and
mortality data, EHR data can enable health systems to adapt quickly to increasingly complex
substance use patterns.

Our study’s limitations include reliance on provider documentation of SUD and the use

of data from one safety-net hospital. However, National Survey on Drug Use and Health
data show Minnesota has SUD trends that mirror national patterns, including decreases in
alcohol use disorder and simultaneous rises in stimulant and opioid use since 2014.14 Given
that SUD-related admission are more common in safety-net hospitals*, our findings may
reasonably generalize to other safety-net hospitals, but are likely to be less generalizable

to non-safety-net hospitals, reinforcing the need for ongoing surveillance of substance use
trends within individual health systems.

CONCLUSIONS

Our study highlights the large impact of the unfolding SUD crisis on safety-net health
systems, with one-third of admissions now related to substance use. In addition, we show
a rapidly increasing number of admissions related to psychostimulants. Identifying these
patterns quickly using EHR data can help shape policy and programs at the health system
and regional level that aim to improve patient outcomes.
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Figure 1:

Hospital admissions associated with individual substances, 2008-2020 SUD diagnoses were
not mutually exclusive. Admissions were often characterized by co-ingestion of multiple
substances
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Figure 2:

Hospital admissions associated with individual illicit substances, 2008—2020 SUD diagnoses
were not mutually exclusive. Admissions were often characterized by co-ingestion of
multiple substances. Simultaneous use was determined by the association of both Opioid
and Psychostimulant/Cocaine ICD codes with the individual admission
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